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FOREWORD 

This Tnclifi) Stardards wrs adopted by the Bureau of Indian Standards, after the draft finalized by 
the Rubber Prcducts Sectional Committee hed been approved by the Petroleum, Coal and Related 
Products Division Council. 

The Committee considered it desirable to include abrasion resistance test. However, no require- 
ment has been included due to inadequate data. Investigations in this regard are in progress and 
requirement for this test may be included in the standard at a later date* 

The hoses covered under this standard are used for sand and gravel suction and discharge services, 
suitable for a working pressure up to TO MPa and vacuum of 83 kPa ( 500 mm of mercury ). 

This standard cor tains clauses 4.1.5 and 4.3 which call for agreement between the purchaser and 
the supplier. 

For the jrurj-ose of decidirg whether a particular requirement of this stardard is complied with, the 
fral value observed or calculated, expressing the result of a test or analysis, shall be rounded off 
in accordsnce with IS 2 : 1960 *Rules for rourdirg off numerical values ( revis€d)\ The number of 
significant places retained in the rounded off value should be the same as that of the specified 
in this standard. 
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Indian Standard 

RUBBER HOSE, WIRE REINFORCED FOR 

SAND AND GRAVEL SUCTION AND 
DISCHARGE SERVICES — SPECIFICATION 



1 SCOPE 

1.1 This Indian Standard prescribes the require- 
ments and the methods of sampling and test for 
sand and gravel suction and discharge hose, 
suitable for a maximum working pressure of 
0'7MFaandrO MPa and vacuum of 83 kPa 
( 500 mm of mercury ), having smooth and 
abrasion resistant inner and outer cover. 

2 REFERENCES 

2.1 The following Indian Standards are neces- 
sary adjuncts to this standard: 



IS No. 

280 : 1978 

443 : 1975 



3400 
( Part 4 ) : 1987 



7503 
( Part 1 ) : 1988 



7503 
( Part 3 ) : 1988 



7503 
( Part 5 ) : 1988 



Title 

Mild steel wire for general 
engineering purposes ( third 
revision ) 

Methods of sampling and 
test for rubber hoses ( second 
revision ) 

Methods of test for vulca- 
nized rubbers: Part 4 Acce- 
lerated ageing ( second 
revision ) 

Glossary of terms used in 
rubber industry: Part 1 
Definitions of basic terms 
( first revision ) 

Glossary of terms used in 
rubber industry: Part 3 
Definitions relating to pro- 
perties and testing ( first 
revision ) 

Glossary of terms used in 
rubber industry: Part 5 
Definitions relating to 
products — Hoses ( first 
revision ) 



3 TERMINOLOGY 

3.1 For the purpose of this standard, the 
definitions given in IS 7503 ( Part 1 ) : 1988, 
IS 7503 ( Part 3 ) : 1988 and IS 7503 ( Part 5 ) : 
1988 shall apply. 

4 REQUIRIMENTS 
4.1 Cottstructien 

4.1.1 Lining 

A rubber inner lining 
sand and gravel. 



4.1.2 Reinforcement 

The reinforcement shall consist of a well rub- 
berized, suitably woven textile fabric and shall 
incorporate one or two galvanized wire helices 
embedded in layers of rubber compounds. 

4.1.3 Cover 

The cover shall consist of a suitable rubber 
compound resistant to abrasion and ageing. 

The cover shall be smooth or corrugated as 
agreed to between the purchaser and the 
supplier. 

4.1.4 Embedded wire helix shall be closely 
spiralled over the nipples in the case of built 
in fittings. 

4.1*5 The lining and cover shall be uniform in 
thickness, r^sonably concentric and free from 
air blisters, porosity and splits. The cover may 
have a cloth marked finish. 



shall be galva- 



4.1.6 The mild steel wire used 
nized ( see IS 280 : 1972 ). 

4.2 DkBensi<m$ aad T^lerancts 

4.2.1 Bore Size 



The bore size and the tolerance on it, when 
measured according to the method prescribed 
in 4.2.1.2 of IS 443 : 1975 shall be as given in 
Table 1. 

Table 1 Nominal Bore Size with Tolerances 



SI No. 


Naainal Bore Size 


Tolerance on Bore Siie 




mm 


fflitf 


(1) 


(2) 


(3) 


i) 


100 


±3 


ii) 


150 


±3 


iii) 


200 


±3 


iv) 


250 


±3 


V) 


300 


±3 



resistant to abrasion of 



4.2.2 Thickness of the Lining and the Cover 

The thickness of the lining and the cover of the 
hose when measured according to the method 
prescribed in 4.2.2 of IS 443 : 1975 shall not be 
less than 6'3 mm and 2*5 mm respectively, 

4.2*3 Length 

Hose length shall be measured from end to encl 
and when supplied with fittings, from face to 



1 
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face of fittings. For hoses having 100 mm bQte, 
the maximum length shall be 15 metres. For 
hoses having bore above 100 mm but up to 
200 mm, the maximum length shall be 9 metres 
and for hoses above 200 mm bore, the maximum 
length shall be 7**5 metres. 

4«2«3.1 The tolerance on the hose length shall 
be ±1 percent. 

4.3 Hose Ends 

It is normal in this type of hose to have wire 
free end either of the same nominal bore as the 
hose or enlarged to take a full bore fitting. If 
the enlarged ends are required, length and 
diameter of the ends shall be specified by the 
purchaser and the tolerance for the internal 
diameter of the hose shall apply to the enlarged 
ends also. 

NOTE — In case of built in nipples, the flanges 
shall be attached to the nipples by welding or any 
other form as agreed to between the purchaser and 
the manufacturer so as to provide good anchorage 
for the hose ends. The design of the nipples and 
the method of building them in the hose shall be 
the responsibility of the hose manufacturer. 

4.4 Joint Wires 

Constructional helical reinforcement wires may 
be joined by welding provided that: 

a) There shall be no such joint in the internal 
helix; 

b) The welding of wires shall be carried out 
by using electrical butt welding method; 

c) No welding joint shall be within 1*5 m of 
the end of nipples end, in the case of 
built in nipple or of another weld in the 
same wire; and 



d) The number of welds shall not exceed 
one in a hose up to 6 m in length and shall 
not exceed two in a hose above 6 m in 
length, 

4.5 Requirements of Physical Tests on Finished 
Hose 

4.5.1 The requirements of physical tests on 
finished hose shall be as given in Table 2. 

4.6 Performance Requirements for the Finished 
Hose 

4.6.1 Adhesion 

The adhesion strength when tested according 
to the method prescribed in IS 3400 ( Part 5 ) : 
1986 shall be not less than 2 kPa ( or 4'5 kgf ) 
for the following: 

a) Between reinforcement plies; , 

b) Between lining and reinforcement ply; and 

c) Between cover and reinforcement ply. 
NOTE — This test is applicable for hose supplied 
without fittings. 

4.6.2 Hydraulic Pressure Test 

The hose shall not show any sign of failure or 
defect when tested as follows: 

a) Lay out the hose as straight as possible; 

b) Fill with water, vent to remove all air, 
and apply a pressure of 0*07 MPa; 

c) Measure the overall length of the hose 
assembly; 

d) Increase the pressure over a period of 
5 minutes from 0'07 MPa to half the 
maximum working pressure marked on 
the hose. Hold this pressure for 
10 minutes; 



Table 2 Physical Requirements 

{Clause 4.5.1 ) 



SI No. 



Characteristic 



Requirement 



(1) (2) 

i) Tensile strength, MPa, Min 



Lining 
(3) 
10-0 



ii) Elongation at break, percent Min 400-0 
iii) Accelerated ageing Test: 

a) Change in tensile strength, ±25 
percent of the original value. 

Max 

b) Change in elongation at +10 
break, percent of the original —30 
value, Max 



Cover 
(4) 
100 

400-0 

±25 



+ 10 
—30 



Test Specimen 



(5) 



Test specimen cut from the hose 
Test specimen cut from the hose J 



1 



Methods of Tests 

(6) 
5 of IS 443 ; 1975 



Test specimen cut from the hose '] 

I 



> IS 3400 ( Part 4 ) : 



Test specimen cut from the hose J 



1987^ 



NOTES 

1 These tests are applicable only for hoses supplied without fittings, 

2 If the fabric is attached or combined in the rubber sample, remove the same before cutting the test piece. 
Avoid preferably, the use of a swelling agent while removing the fabric, but benzene, chloroform or carbon 
tetrachloride mav be used to wet the contacting surfaces, if necessary. Take care to avoid stretching of the 
rubber during the separation from the fabric, and if swelling liquid is used, allow the same to evaporate 
completely from the rubber surface after separation. Make the cloth marked surface smooth by buffing. 
BuflT the rubber sample as and when necessary of an even thickness, or of the thickness above that specified 
for the wet piece which is to be cut from it. During buffing, avoid undue heating of the rubber. 



»The sample shall be tested at 70« ± rC for 72 h. 
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e) Raise the pressure over a period of 
5 minutes up to one and half times the 
working pressure and hold for 10 minutes; 
and 

f) Before releasing the full test pressure, 
measure overall length of the hose 
assembly to ascertain the temporary 
elongation and record the increase as 
percentage of original length measured 
at 0*07 MPa. 

4.6«3 Elongation 

When tested in accordance with 4.6.2, the 
temporary elongation shall not exceed 10 percent 
and permanent elongation shall not exceed 
2'5 percent of the original length. 

4.6.4 Burst Pressure Test 

The production sample of hose when tested 
according to the method prescribed in 8.2 of 
IS 443 : 1975, shall not burst below three times 
the designed working pressure of the hose. 

4.6.5 Vacuum Test 

Each hose shall be capable of withstanding a 
vacuum of S3 kPa ( 500 mm of mercury ) for a 
period of 10 minutes without collapse or failure 
of any part of the hose. The interior lining 
shall then be examined, by reflected light from 
a mirror, for any visible sagging of the lining or 
other imperfections. 

4.6.6 Bending Test 

The hose shall be bent to the appropriate radius 
specified in Table 3. While in bent position, 
the test specified in 4.6.2(b), (d), and (e) shall 
be repeated. 

5 SAMPLING AND CRITERIA FOR 
CONFORMITY 

5.1 For the purpose of ascertaining the con- 
formity of the hose in a consignment to the 
specification , the scale of sampling and the 
criteria for conformity shall be as prescribed 
in 3 of IS 443: 1975. 

6 PACKING AND MARKING 

6.1 Packing 

The hoses shall be packed as agreed to between 



Table 3 Bend Radius 

( Clause 4.6.6 ) 



SI No. 


Nominal 
Bore 

(mm) 


Maximum 

Working 

Pressure: 0*7 MPa 


Maximum 
Working 
Pressure: I'O MPa 


(1) 
i) 


(2) 
100 


(m) 

(3) 

1-00 


(m) 

(4) 
100 


ii) 


150 


1-40 


1-60 


ill) 


200 


1*85 


2-15 


iv) 


250 


2^30 


2-70 


V) 


300 


2-75 


3-30 



the purchaser and the supplier. However, the 
following precautions shall be observed during 
packing: 

The hose shall be suitably wrapped in 
hessian over their entire length. They 
may be crated if desired. Flanged end 
shall be protected by circular discs slightly 
greater than the diameter of the flange, 
bolted in two diametrically opposite 
places. 

6.2 Marking 

Each length of hose shall be indelibly marked, 
adjacent to the end with: 

a) Indication of the source of manufacture; 

b) The hose denomination, type or bore and 
maximum working pressure; 

c) Factory test pressure; and 

d) Month and year of manufacture. 

6.2*1 Each length of hose may also be marked 
with the Standard Mark. 

7 TIME LAPSE BETWEEN RECEIPT OF 
MATERIAL AND TESTING 

7.1 For all test purposes, the minimum time 
between vulcanization and testing shall be 16 h. 

7.1.1 For product tests, whenever possible the 
time between the vulcanization and testing 
should not exceed 4 months. In other cases, 
tests shall be made within 2 months from the 
date of reciept of the product by the customer. 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the pro- 
ducer. Standard marked products are also continuously checked by BIS for conformity to 
that standard as a further safeguard. Details of conditions under which a licence for the use 
of the Standard Mark may be granted to manufacturers or producers may be obtained from 
the Bureau of Indian Standards. 



Boreaii of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Acty 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of 
goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in 
the coursc.of implementing the standard, of necessary details, such as symbols and sizes, type or 
grade designations. Enquiries relating to copyright be addressed to the Director ( Publication ), BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, 
arc issued from time to time. Users of Indian Standards should ascertain that they are in 
possession of the latest amendments or edition. Comments on this Indian Standard may be sent 
to BIS giving the following reference : 

Doc: No. PCD 13 (599) 
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